PCT 



BCEMHPHAfl OPrAHH3AI(Ha 
HHTEJIJIEKTyAJIbHOii COBCTBEHHOCTH 
Me»cnyHapoAHoe Gmpo 



MEay];yHAPo;i;HA^ sahbka, onyBjimcoBAHHAH b cootbetctbhh 

C flOrOBOPOM O nATEHTHOH KOOHEPAI^HH (PCT) 




(51) MeaeAyHapo;i[Hafl KJiaccH^iiiKaiKHH 
ii3o6peTeHHH * : 

GOIV 11/00, 9/00, 3/00 



Al 



(11) HoMep MeacflyHapoflHOH ^y6JI^Ka^HII: WO 98/28638 
(43) flaxa Mexc^g^ynapoAHOH 

ny6jiHKapHH: 2 htojih 1998 (02.07.98) 



(21 ) Honep Me9K;i[yHapo;]lHon saflBBEi: PCT/RU96/00355 

(22) ^axa MeHe;:[[yHapo;o(HOH no^^a^n: 

23;KeKa6pH 1996 (23.12.96) 

(71) (72) 3aHBHTeaB n H3o5peTaTejEB: HH3AMOB Ajigkc- 

aHAp 5KaK4)epoBHH TRUyRUJ; 107014, MocKBa, B.Oct- 
poyMOBCKBH yji., 15, KB. 7 (RU) [NIZAMOV, Alex- 
andr Zhakferovich, Moscow (RU)]. 

(72) Hsodpexaxeji^ h 

(7S)Jl3o6peTaTGJiidf3amnTejsu(moyibKod/ut US): HHSA- 
MOB MaKCHM AjieKcaHApoBim [RU/RU]; 107014, Moc- 
Ksa, B.OcTpoyMOBCKaa yji., ^. 15, kb, 7 (RU) [NIZA- 
MOV, Maxim Alexandrovich, Moscow (RU)]. HOBO- 
3K0JIOB KoHCTaHTHH BjiaflHMHpoBHH [RU/RU]; 
115407, MocKsa, yji. Cy^^ocrpoHTOJibHafl, a. 5, kb. 15 
(RU) [NOVOZHILOV, Konstantin Vladimirovich, 
Moscow (RU)], inAOPAHCKHH EBreHHH JIbbobhh 
[RU/RU]; 446206, HoBOKjnadtnneBCK, CaMapcKOH o6ji., 
yji. nnporoBa, 2, kb. 33 (RU) [SHAFRANSKY, Ev- 
geny Lvovich, Novokuibyshevsk (RU)]. KAPTAIHOB 
MHxaHJE BHKTopoBHH [RU/RU]; 446218, HoBOKyHGti- 
meBCK, CawapcKOH o6ji., yji. no6eAW, 38, kb. 12 (RU) 



[KARTASHOV, Mikhail Viktorovich, Novokuiby- 
shevsk (RU)]. CEPE/^HH EBreHHH HBanoBHM [ru/ 
RU]; 446206, HoBOKyH6wineBCK, CaMapcKoii o6ji., yji. 
HepHwmeBCKoro, fl. 17, kb. 33 (RU) [SEREDIN, Evge- 
ny Ivanovich, Novokuibyshevsk (RU)]. 

(74) AreHT! BAPflH JleBon FeoprHeBMH; 117296, MocKBa, 
MojioflOMCHaa yji,, 3, kb. 204 (RU) [BAGYAN, Levon 
Georgievich,, Moscow (RU)]. 

(81) yKasaHHiae rocyflapcTBa: AL, AM, AT, AU, AZ, BB, 

BG, BR, BY, CA, CH, CN, CZ, DE, DK, EE, ES, FL 
GB, GE, HU, IL, IS, JP, KE, KG, KP, KR, KZ, LK, LR, 
LS, LT, LU, LV, MD, MG, MK, MN, MW, MX,, NO, 
NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, TJ, TM, TR, 
TT, UA, UG, US, UZ, VN, GBpaanHCKiiH naTGHT (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), eBponeHCKHH na- 
TBHT (AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), naxeHx ARIPO (GH, KE, LS, 
MW, SD, SZ, UG), naxeHT OAPI (BF, BJ, CF, CG, CI, 
CM, GA, GN, ML, MR, NE, SN, TD, TG). 

Ony6aHKOBaHa 

CorriHemoM OMeTfcdyuapodHOM noucne. 



(54) Title: METHOD FOR PROSPECTING PETROIJEUM PRODUCTS m THE GROUND 
(54) HassaHne H3o6peTeHxiH: CIIOCOB HOHCKA HEOTEIIPO^(yKTOB B 3EMJIE 
(57) Abstract 

The present invention relates to a method for detecting the migration paths of petroleum products in the ground. This method may also 
be used to perform electrical prospection in the lower layers of the ground and, when determining structural particularities to reveal the state 
of soft regions m the ground. The presence of petroleum products withm the limits of soft regions in the upper layers of the ground (down to 
10 meters) is detected on the basis of the correlation between light and heavy hydrocarbon concentrations obtained from the results of gas 
geochemical absorption. In the lower layers of the ground (from 10 to 150 meters), the presence of petroleum products is detected on the b^is 
of the correlation between the conductivities that are measured from the results of electrical prospection using estimates. 



(57) Pe^iepaT 



Cnoco6 noHCKa nyreM MMrpauHM He4)TenpoziyKTOB b 
3eMjie iionojiHHTejibHo ocymecTBjMeT onepauHio ajieKxpopasBenKH 
HH^HHx cjioeB seMJiH, a npH onpe^iejieHHH CTpyioypHbix 
oco6eHHOCTeii BBMBjiflex nojio^eHHe 30h paaynjioxHeHHH scmjih, npH 
3T0M cy^eHHe o hojihhhh Het^xenpo^iyKTOB b npe^ejiax 30h 
pasynjiOTHeHiw scmjih ocymecTBjMer Jijw BepxHHx cjiocb bcmjih (ao 
10 M ) no cooTHomeHHK) KOHuenrpauHH jierKHX h tsokcjibtk 
yrjiCBOflopojiOB Ha ochobc pesyjiBxaxoB raaoreoxHMHHecKOil cteMKH 

H flJIH HH3KHHX CJIOCB (OX 10 flO 150 M) - nO COOXHOmeHHK) 

npoBOUHMOcxefl, HSMepcHHBix Ha ocHOBe pesyjiBxaxoB 

3JieKXpOpa3BeflKH C paCHeXHfclMH. 



HCKJUOHHTEJIbHO flJIfl UEJIKA HHOOPMAimH 

KofffaKt HcnojibayeMue naa o6o3HaHeiiHfl crpaH-^uieHOB PCT bh THryjiiiHuz jmcrax ^miop, b leoropjux 
nyoauKyiSTca MeaKAynapQAUbie aajuKB b cooTBeTCTBHH c PCT. 
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CnOCOB nOHCKA HEOTEnPO^^YKTOB B 3EMJTE. 

OGnacTb tckhhrh. 

5 H3o6peTeHHe othochtc^ k o6nacTH reoc^HSHKH h 6ojiee 
TOHHo Kacaercii cnoco6oB noHCKa nio6i>ix 
yrjiesoflopoaocoAepsKamHX BemecxB He4)THHoro 

npoHcxoacfleHHfl. 

H3o6peTeHHe Moacer npHMeHflXbca b o6jiacTH 

10 sKOJiorHHecKHx HccjieflOBaHHH npM noMCKe yreneK h 3oh 
3apa^eHH» 3eMJiH h boaohochwx cnoeB npo^yKTaMH 
nepepaSoTKH He4)TH. 

IlpeamecTByiomHH ypoBCHb tcxhhkh. 

15 

MsBecTCH cnoco6 noHCKa He4)Tenpo;i,yKTOB nyreM 
coBMecTHoro npoBCfleHHa ceHCMopasBCAOHKbix h 
3JieKTpopa3BeflOHHbix pa6oT h nocjieayiomero cyyKjueHH^ o 
HajiHHHH He<|)TenpoflyKTOB (SU. A 428327). 

20 OAHaKO H3BeCTHbIH CnOC06 He nOSBOJlHCT flOCTaTOHHO 

TOHHO BbiHBHTb oyxH MHrpai^HH He(J)Tenpozi;yKTOB B 3eMJTe, TaK 
KaK H3MepeHHa npoBOAHTca 6e3 ynera nojioiaceHHfl son 
pa3ynjiOTHeHH5i scmjih. 

HsBecTCH cnoco6 noHCKa He(J)Tenpo/i:yKTOB, BKJiioHaiomHH 
25 ceHCMOpasBCflKy fljiH onpejieneHHH crpyKxypHbix oco6eHHocTeH 
Hccne;i;yeMoro paiioHa, ero ra3oreoxHMHHecKyio cbCMKy h 
cyac^eHHe o HajiHHHH HecjDTenpoAyKTOB (SU 1831701). 

OjmaKo H3BecTHbiH cnoco6 Tpe6yeT Hcnojib30BaHHa 

TOJIbKO aKTHBHOH CCHCMOpaSBCAKH H npHB^3KH CKBa^KHHbl 

30 npo6ooT6opa k BHGpoHCTOHHHKy jijin yBejiHHeHHfl Bbixo^ia rasoB 
H3 nopoAW, HTo He Bceraa Bbiro^Ho, xaK KaK oxGop npo5 b 

MOMCirr BH6p0B03/(eHCTBHa npHBO^HT K H3MeHeHHK) 

cooTHomcHHfl nencHX (jap neHTana) h xaacejibix (neHTan, reKcan 
H T.n.) yr^^eBoaopowB, onpeflejiaeMbix ra30B0H 

35 XpOMOTOrpa4)HeH, H K HerOHHOCTH H;XeHTH(|)HKai^HH npOflyKTOB 

He4)Tenepepa6oTKH h, cooxBexcTBeHHo, k onin6KaM npH 
cyac;;eHHH o HannqHH He4)Tenpo3yKTOB. 

KpoMe Toro, ;iaHHbiH cnoco5 Majio 34)(|)eKTHBeH juin 
hh:hchhx cjioeB, Kor^a KOHi^eHxpaLiH^ yrjieBo/lopoAOB HH5Ke 

40 4)OHOBOH. 
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PacKpwTHe H3o6peTeHH«. 

5 B ocHosy H3o6peTeHHH nocraBJicHa aaflana co3;i;aTb 
cnoco6, nosBonaiomHH c AocraTOHHoii tohhoctbio 
ocymecTBJWTb noHCK nyxefi MHrpaqHH He4)Tenpo^iiyKTOB b 3eMne. 

3Ta sa^aHa pemaercH tcm, hto b cnoco6e noHCKa 
He(})Tenpoj]:yKTOB b seisiJie, BKJiioHaiomeM ceHCMopa3Be;iKy juin 

10 onpeAeneHHH cxpyKxypHbix ocoGeHHocxeH HCCJieAycMoro 
paHOHa, ero rasoreoxHMHHecKyio cbeMKy h cyiK^eHHe o HajiHHHM 
He4)TenpoAyKTOB, corjiacHo HsoGpereHHio, ^lonojiHHTejibHo 
npoBO^iIflT onepaixHK) 3i[eKTpopa3BeflKH Ha rjiy6HHax cjiocb 
seMjiH OT 10 M flo 150 M, a npH onpeaejieHHH cxpyicrypHbix 

15 ocoGeHHocxeH BbiflBiwioT nojio»:eHHe 30h pasynjioTHCHHA scmjih, 
npHCM cy:3KZ];eHHe o HanHHHH He(|)TenpoAyKTOB b npeaenax 30h 
pasynjioTHCHH^ scmjih ocymecxsji^ioT jijm rjiyGHH cjioeB seMjiH 
jio 10 M no cooxHomeHHK) KOHqeHxpai^HH nerKHX h xa^enbix 
yrjieBo;iopoAOB, onpe^xeiweMbix ra30B0H xpoMoxorpa(|)HeH, na 

2oocHOBe pesyntxaxoB ra3oreoxHMHHecKOH ctCMKH h jijis. rjiy6HH 
cnoeB 3eMJiH ox 10 m ;i,o 150 m, no cooxHomeHHio 
npoBOAHMocxen, HSMepeHHbix na ocHOse pe3yjibxaxoB 
3neKxpopa3Be^ijcH c pacnexHbiMH, npn 3xom npH cooxHouiennH 
KOHi^enxpauHH MCHbiiieM "1" h cooxHomeHHH npoBOAHMocxeH 

25 5ojibuieM "2" cHHxaiox, hxo b npeaejiax nccjieAyeMon 30Hbi 
pasynjioxHeHHH hmcioxcji He(J)xenpoflyKXbi. 

KpaxKoe onwcaHHe HepxeHcen. 

30 _ B ;a;ajibHeHiiieM HsoGpercHHe noHCHHexca onncaHHCM 
npHMepoB ero BbmonHCHiw h npHJiaraeMWMH nepxe^aMH, na 
Koxopwx: 

<I>Hr.l H3o6pa»caex Kapxy pacnpezi:ejieHHfl nyxeii MHrpaunn 
He4)xenpoAyKxoB c McxoHHHKa sarpHSHenna b Hccjie;i;yeM0M 
35 panone MHrpauHH; 

OHr,2 - KapxHHy pacnpcAeneHHA 30h pa3yniioxHeHHa b 
3eMjie b HccjieAycMOM paiioHe HcxoHHHKa 3arpa3HeHHfl; 

OHr.3 - KapxHHy pacnpe;?eneHHa KOHqeHxpaiiHH 
He(})xenpoflyKTOB na noBepxHOCTH b 3Xom panoHe; 
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OHr.4 - KapxHHy pacnpeflejicHHa npoBOAHMOcxeH b 3eMJie b 
3TOM paHOHe. 

JlyninHH BapHanx ocymecxBneHHH H3o6pexeHHH. 
B HccjicAyeMOM paHone 1 HcxoHHHKa 2 aarpasHCHMH, 
sHanpHMep, Ha xeppHxopHH He4)xenepepa6axbiBaK)mero saBo^a 
HjiH B npeOTOJiaraeMOM paHone 3 nyxen 4,5 MHrpaaHH 
He4)xenpoAyKxoB, b KoxopoM HaxoflHxca 3KHnoH panoH 6, 
npoBOAHx ceHCMopa3Be;xKy jiji^ onpe/^ejicHHH cxpyKxypHwx 
oco6eHHOcxeH, CB^aaHHbix c nannHHeM 3oh 7-r 9 pa3ynjToxHeHHH 
io3eMJiH, cooxBexcxBCHHO c HaHMeHbuieH, cpe^HeH H HaHGonbuieH 
njlOXHOCXflMH SCMJIH H COCXaBJMIOX cooxBcxcxByiomyK) KapxHHy 

pa3pe3a Hccjie^yeMoro ynacxKa scMnn no rjiyGHHc. 

^ajiee npoBozi;jix rasoreoxHMHHecKyio cteMKy b 3xom 
paHOHe jsjm nero b Bbi6paHHbix nyHKxax, ne npHBasaHHbix k 
i5HcxoqHHKy ceHCMHHecKHx bojih, 6ypflx mnypbi hjih MCJiKHe 
CKBa^HHbi jio rjiyGHHbi 10 m njui ox6opa no^xnoHBCHHoro 
B03;^yxa. FjiyGHHa 5ypeHHH onpeflejiHexca MexonoFH^ecKHMH 
oco6eHHocxMMH BepxHCH qacxH pa3pe3a h ypoBHCM rpynxoBbix 

BO/l. 

20 CKBajKHHbi npoKaHHBaiox fljia y;i;ajieHHa axMoc4)epHoro 
B03Ayxa H repMexHSHpyiox KpbiiiiKOH, b Koxopyio BcxaBjiaiox 
xpy6Ky c KjiananoM hjih saiKHMOM juifi ox6opa Bos^iyxa h3 
CKBaHCHHbi. B xencHHe 2-x ^^hch cKBa»cHHw oxcxaHBaioxca flo 
HacxynncHHH xeMnepaxypnoro h KOMnoHenxHoro paBHOBecHfl 

25B03ayxa B cKBa^HHe H B npHCKBa^cHKHOH 30He rpynxa. Flocjie 
3xoro ocymecxBJiHiox ox6op B03flyxa H3 cKBa>KHHbi h 
onpeAejiHiox b hcm sohm 10 ooBbiuieHHOH KOHqeHxpauiHH 
yrjicBOAopoAOB HSBecxHbiM cnoco6oM, nanpHMep, rasoBOH 
xpoMoxorpa4)HeH, a no cooxHomeHHio KOHuenxpanHH x^Mcenbix 

30 H JiexKHX yrjicBOAOpOAOB cyflOT o HajiHHHH Hec^xenpoAyKxoB b 
npe^enax 30h -7 9 pa3ynjioxHeHHfl b BepxHHX cjioax 
HccneayeMoro pafiona 1 (hjih 3). 

IlpH 3XOM npH COOXHOUieHHH KOHHeHXpaqHH JieXKHX H 

TuyKQjibix yrneBOAopoflOB MCHbineM noporoBoro - "1" cHHxaiox, 
35HX0 B npeAejiax Hccjie^yeMOH 30Hbi pasynjioxHCHHa hmcioxc^ 
He(j)xenp o ay kxw . 

OxcyXCXBHe HeoGxO^HMOCXH npHBHSKH XOHCK 6ypeHHH K 
HCXOHHHKy CeHCMHHeCKHX BOJIH HOSBOJIHCX HCKJUOHHXb BJIHHHHC 

(|)OHOBbix HcxoHHHKOB yrjieBOflopoflOB. KpoMe xoro, flonycxHMo 
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HCnOJTb30BaHHe CeHCMOpaSBCAKH, KaK aKTHBHOH , TaK H 

naccHBHOH (6e3 HcxoHHHKa ceHCMHHecKHx bojih) no UiyMOBpMy 
(|)OHy. 

^jia onpcAeneHHH rny6HHHi>ix nyrefi MHrpai];HH 
5 He4)TenpoAyKTOB b npe^enax 30h 74-9 pasynjioxHeHHH npoBojiHT 
c noMombK) HssecTHoro ycxpoiicTBa 3PA - 1 (sasoA- 
HsroTOBHTenb Py;ireo4)H3HKa) HSMepaiOT KasKymeec^ 
conpoTHBHCHHe 3eMJiH npH pa3JiHHHbix pasHOcax 
H3MepHTejTbHLix 3jieKTpoAOB H cxpoHT KapxHHy pacnpcAejieHHa 

10 npOBOJOtHMOCXCH B SCMJIC B 3XOM paHOHC C BfaiaBJieHHCM 30H 1 1 
nOBbimeHHOH npOBO^HMOCXH. 

AaJiee cpaBHHBaiox HSMcpeHHwe 3HaHeHHJi npoBoziHMocxH 
c pacH:exHbiMH. 

IlpH 3XOM npH npeBbimeHHH cooxHomeHHH H3MepeHHbix 
15 npoBo^^HMocxcH c pacHCTHbiMH 6ojiee HCM B 2 pasa CHHXaiOX, HXO 
B HccjieAyeMOH 30He pasynjioxHeHHJi Ha 6ojibinHX rjiy5HHax 
(6ojiee 1 0 m) Haxo^axca He4)xenpoAyKXbi. 

TaKHM o6pa30M, npeAJiaracMbm cnoco6 noHCKa 
He4)xenpoAyKxoB b scMjie no3BOJwex SHaHHxejibHo noBbicHXb 
20 xoHHOCXb noHCKa nyxcH MHrpau;HH He4)xenpoAyKxoB b acMjie. 

npoMbimneHHafl npHMCHMMocxb. 
H3o6pexeHHe Moacex npHMCHaxbca npH noHCKe yxencK h 
30H 3arp3i3HeHHa scmjih h BOAOHocHbix cjioeB npoflyKxaMH 
25 nep^]5a^6oxKH He4)XH. 
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OOPMYJIA HSOBPETEHM 

Cnoco6 noHCKa He4}TenpoflyKTOB b seMjie, BKJiiOHaiomHH 
5 ceHCMopaaseaKy mm onpe^^ejieHHa CTpyicrypHBix oco6eHHOCTeH 
Hccjie^yeMoro panoHa, ero raaoreoxHMHnecKjw ctCMKy h cyng^eHHe 
o HajiHHHH He4)TenpoAyKTOB, xapaKxepHsyiomHHCfl tcm, 
HTO flonojiHHTejii.Ho npoBOAflT o^epa^HK) 3JieKTpopa3BeaKH Ha 
rjiySHHax cjiocb scmjih or 10 m flo 150 m, a npH onpeaejieHKH 

10 CTpyicrypHBix oco6eHHOCTefi bbisbjihiot nojio:»ceHHe 30h 
pasynjiOTHCHHa 3eMJiH, npHHCM cyacaeHHe o HajiHHHH 
He^xenpoflyKTOB b npe^ejiax 3oh paaynjiOTHCHHa scmjih 
ocymecTBjMiOT mm rjiySHH cjioes 3eMjiH jio 10 m no cooTHomeHHio 
KOHueHTpauHH jierKHX H TH3Kejibix yrjiQBOjiopojiOB, onpez^ejiflCMBix 

israsoBOH xpOMOTorpa(]^Heii, na ochobc pesyjitxaxoB 
rasoreoxHMHHecKOH cheuKu h ^^jih rjiy6HH cjiocb scmjih ot 10 m ^^o 

150 M - no COOTHOmeHHK) npOBOAHMOCTCH, HSMepeHHblX Ha OCHOBC 

pesyjibxaxoB 3JieKxpopa3Be^(KH c pacnexHWMH, npH 3xom npH 
cooxHomeHHH KOH^eHxpa^Hi^ MeHbmeM "1" h cooxHomenHH 
20 npoBo^^HMocxeH dojibuieM "2" cmhxeiox, hxo b npeziejiax 
HCCJie;iyeMo3 soHbi paaynjioxHenHa HMeioxcA He4>xenpoflyKXBi. 
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FIG. 3. 
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B. OBJIACTH nOHCKA: 
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Apyrafl npOBepcHHaa ;ioKyMeHTaiiHji b toh Mepe, b KaKOH oHa BKnioMeHa b noHCKOBbie no^dopKH: 
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1 1 nocjieziyiomne ;ioKyMeHTi>i yKa3aHLi b npoaojixcHHH rpa(|)Bi C. 


1 1 AaHHbie o nareHTax-aHanorax yKaaaiibi b npHJioxeHHH 


* Oco6bie KareropHH ccbinoHHux flOKyweHTOB: 


"T" Gojiee nosAHHtt ;ioKyMeHX, ony6jiHK0BaHHLiH nocjie naxM 


"A" flOKyMCHT, onpe;ienfliomHH oduiHii yposeHb rexHHKH 
"E" 6oJiee pannHn noKyMeHT, ho onyfijiHKosaHHbiH Ha many 
MeiicayHapOAHOH noAaqu hjih nocjie nee 

"O" AOKyMCHT, OTHOCamHHCH K yCTHOMy paCKptlTHH), 3KCnOHH- 
pOBaHHIO H T.a. 

"P" jioKyMeHT, ony6jiHKOBaHHbiH no ami MeayiyHapoaHOH no- 
;iaqH, ho nocjie narhi HcnpauiHsaeMoro npHopHTexa 


npHOpHTexa h npHBe^enHMii jsjisi noHHManHs H33o6peTeHHfl 
"X" flOKyMCHT, HMciomHH Haugonee 6jiH3Koe oTHoujeime k npenMexy 

noHCKa, nopoHamMH HOBHsny h H3o6peTaTejii>CKHH ypoBeub 
"Y" AoxyMeHX, nopo<iaiiiiiil HsoSperaTenbCKHfi ypoeeHb b coqe- 

TaHHH C OAHHM HJIH HCCKOJIbKHMH AOXyMeHXaMH TOH 3Ke 

KareropHH 
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